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[57] ABSTRACT 

A focus error detector for detecting a focus error of an 
objective lens with respect to an optical disk. The focus error 
detector includes a beam splitter for splitting light reflected 
from the optical disk. Two critical angle prisms having 
critical angle reflecting surfaces are included for respec- 
tively reflecting the light rays from the beam splitter at the 
respective critical angles onto two bisectional photo-detec- 
tors. The bisectional photo-detector generates detecting sig- 
nals responsive to the amount of light received. The detect- 
ing signals are differentiated and added in a direction 
offsetting a shift or tilt of the reflected light. Accordingly, 
only the focus error signal is detected, irrespective of the tilt 
and shift of the optical axis of the reflected light Thus, 
malfunction of an optical pickup is prevented, thereby 
providing for the uncorrupted recording and reproduction of 
data. 

10 Claims, 9 Drawing Sheets 
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FOCUS ERROR DETECTOR 

BACKGROUND OF THE INVENTION 

The present invention relates to a focus error detector, and 5 
more particularly, a focus error detector which detects a 
signal representing the degree of a focus error of an objec- 
tive lens with respect to the recording medium using a 
critical angle method. The focus error detector may be used 
in conjunction with an optical pickup for recording and 10 
reproducing information by scanning a recording medium 
using optical spots. 

A conventional method for detecting a focus error in an 
optical recording and reproducing pickup employs a critical 
angle method using a critical angle prism. In a focus error 15 
detector according to the critical angle method, the angle of 
the reflecting mirror surface of a prism is tilted to be close 
to a critical angle with respect to an optical axis. A simple 
example according to this conventional technology is shown 
in FIG. 1. 20 

The light radiated from a laser diode 1 (a light source) is 
collimated by means of a collimating lens 2, passed through 
a beam splitter 3 and then directed to be incident on an 
objective lens 4. Thereafter, the light is focused onto an ^ 
optical disk 5 by the objective lens 4. Reflected light from 
the optical disk 5 is collimated again via the objective lens 
4, the reflected light reflects onto the beam splitter 3, and 
then directed toward a critical angle prism 6. Then, the light 
further reflects onto the critical surface 6a of the critical 30 
angle prism 6 to finally reach a bisectional photo-detector 7. 
A differential amplifier 8 differentiates signals of divisional 
sections la and lb of the bisectional photo-detector 7. At 
this time, the polarity and magnitude of the signals of the 
differential amplifier 8 vary according to the degree of the 35 
focus error of the objective lens, which depend on the 
distance between the objective lens 4 and optical disk 5, as 
described in detail with reference to FIGS. 2 and 3. 

FIG. 2A shows an in-focus state, i.e., the state when the 
optical disk is positioned on the focal plane of the objective 40 
lens. At this time, the reflected light 9 which is collimated is 
totally reflected from the critical surface 6a of the critical 
angle prism 6. Therefore, as shown in FIG. 3A, the reflected 
light 9 is uniformly received by both divisional sections la 
and lb of the photo-detector 7, and the relative input signal 45 
value of the differential amplifier 8 becomes zero. However, 
if the optical disk deviates from the focal plane of the 
objective lens, the reflected light 9 from the optical disk is 
converged or diverged as shown in FIGS. 2B and 2C. At this 
time, the reflection amount at point A or B on the critical 50 
surface 6a of the critical angle prism 6 is decreased. There- 
fore, as shown in FIGS. 3B and 3C, the reflected light 9 is 
received in a semicircular shape by one or the other of 
divisional sections la and lb of the photo-detector 7, and the 
relative input signal value of the differential amplifier 8 55 
becomes negative or positive. 

Over optical disk vibration and mutation causes the 
optical axis of the reflected light to shifted laterally or tilt. As 
a result, the reflection efficiency of the critical prism with 
respect to the reflected light is changed. Accordingly, 60 
although the optical disk is positioned in the focal plane of 
the objective lens, there is a difference in the amount of light 
received by the respective divisional sections, which regis- 
ters a disparity between the input signal values to the 
differential amplifier. That is to say, the focus error detector 65 
according to the conventional critical angle method recog- 
nizes the shift or tilt of the optical axis of the reflected light 



2 

as a focus, which results in the malfunction of the optical 
pickup. 

SUMMARY OF THE INVENTION 

Therefore, it is an object of the present invention to 
provide a focus error detector which eliminates optical 
pickup malfunctions (focus errors), by eliminating the signal 
variations at the input of a photo-detector, induced by 
changes in the amount of light received. 

To accomplish the above object, the focus error detector 
according to the present invention for detecting a focus error 
of an objective lens for focusing a parallel incident light ray 
onto an optical disk, the focus error detector comprising: 
beam splitting means for splitting the light reflected from the 
optical disk and passed through the objective lens, into a first 
reflected light ray and a second reflected light ray; critical 
angle reflecting means for reflecting the first and second 
reflected light ray at respective critical angles thereof; two 
bisectional photo-detectors for detecting signals depending 
on the received light amount by receiving the first and 
second reflected light rays respectively reflected by the 
critical angle reflecting means; and circuit means for differ- 
entiating and adding signals detected by the two bisectional 
photo-detectors in a direction offsetting difference in light 
amount due to a tilt or shift of the reflected light to then 
output a signal representing a degree of the focus error. 

Also, to accomplish the above object of the present 
invention, a focus error detector for detecting a focus error 
of an objective lens for focusing a parallel incident light ray 
onto an optical disk comprises: a composite prism member 
combined by a plurality of prisms so as to have a splitting 
surface for splitting the light reflected from the optical disk 
and passed through the objective lens into first and second 
reflected light rays and at least two critical angle surfaces for 
reflecting the first and second reflected light rays at their 
respective critical angles; two bisectional photo-detectors 
for detecting signals depending on the received light amount 
by receiving the first and second reflected light rays reflected 
by the at least two critical angle surfaces; and circuit means 
for differentiating and adding the signals detected by the two 
bisectional photo-detectors in a direction offsetting differ- 
ence in the light amount due to a tilt or shift of the reflected 
light to then output a signal representing a degree of the 
focus error. 

Further, to accomplish the above object of the present 
invention, a focus error detector for detecting focus error of 
an objective lens for focusing a parallel incident light ray 
onto an optical disk comprises: a beam splitting member 
having a polarizing beam splitting surface for reflecting 
totally the light reflected from the optical disk and passed 
through the objective lens in accordance with a polarization 
direction of the light and for transmitting all the light 
returning along the reflection path therethrough; two critical 
angle prisms each having a critical angle reflecting surface 
so as to reflect the light reflected in the polarizing beam 
splitting surface at each critical angle in turn; a semi trans- 
missive mirror for transmitting part of the reflected light 
passing through the two critical angle prisms therethrough 
and for reflecting the rest of the reflected light back from the 
minor; a wave plate for rotating a polarization direction of 
the light reflected back from the semitransmissive mirror, 
two bisectional photo-detectors for detecting signals 
depending on the received light amount by respectively 
receiving part of the light transmitted via the semitransmis- 
sive mirror and reflected from the critical angle reflecting 
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surface of one critical angle prism and the rest of the light 
reflected from the semitransmissive mirror and passing 
through the critical angle reflecting surface of the other 
critical angle prism and the polarizing beam splitting sur- 
face; circuit means for differentiating and adding the signals 5 
detected by the two bisectional photo-detectors in a direction 
offsetting difference in the light amount due to a tilt or shift 
of the reflected light to then output a signal representing a 
degree of the focus error. 

BRIEF DESCRIPTION OF THE DRAWINGS 10 

The above objects and advantages of the present invention 
will become more apparent by describing in detail preferred 
embodiments thereof with reference to the attached draw- 
ings in which: 15 

FIG. 1 is a schematic view showing the optical construc- 
tion of an optical pickup adopting a conventional focus error 
detector; 

FIGS. 2A to 2C illustrate the principle of detecting a focus ^ 
error in the conventional focus error detector, in which FIG. 
2 A is a schematic view showing an in-focus state and FIGS. 
2B and 2C show out-of-focus states; 

FIGS. 3A to 3C are circuit diagrams showing spots landed 
on a photo-detector and detected signals depending on the 25 
states of FIGS. 2A to 2C, respectively; 

FIG. 4 is a schematic view showing an optical construc- 
tion of the optical pickup adopting a focus error detector 
according to a first embodiment of the present invention; 

FIGS. 5A to 5C show the principle of detecting a focus 30 
error in the focus error detector according to the present 
invention, in which FIG. 5Ais a schematic view showing an 
in-focus state and FIGS. 5B and 5C show out-of-focus 
states; 

FIGS. 6A to 6C are circuit diagrams showing spots landed 35 
on a photo-detector and detected signals depending on the 
states of FIGS. 5 A to 5C, respectively; 

FIG. 7 is a schematic view showing the focus error 
detector according to a second embodiment of the present 4Q 
invention; 

FIG. 8 is a schematic view showing the focus error 
detector according to a third embodiment of the present 
invention; 

FIG. 9 is a schematic view showing the focus error 45 
detector according to a fourth embodiment of the present 
invention; 

FIG. 10 is a schematic view showing the focus error 
detector according to a fifth embodiment of the present 
invention; 50 

FIG. 11 is a schematic view showing the focus error 
detector according to a sixth embodiment of the present 
invention; 

FIG. 12 is a schematic view showing the focus error 55 
detector according to a seventh embodiment of the present 
invention; and 

FIGS. 13A to 13D are graphs showing the calculated 
values of the focus detecting signal for the focus error signal 
detected by means of the focus error detector according to go 
the present invention, depending on the respective condi- 
tions. 

DETAILED DESCRIPTION OF THE 
INVENTION 

65 

In FIG. 4, a pickup includes (conventionally) a laser diode 
1, a collimating lens 2, a beam splitter 3 and an objective 
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lens 4, as shown in FIG. 1. The focus error detector 
according to a first embodiment of the present invention for 
use in the aforementioned pickup includes a beam splitting 
member 10 having two prism elements The two prism 
elements combine to form a splitting surface 11 for splitting 
the reflected light ray 9 reflected from the beam splitter 3 
into first and second reflected light rays 9aand 9b. The two 
prism elements also combine to form a reflecting surface 12 
for reflecting the first reflected light ray 9a in parallel with 
the second reflected light ray 9b. Two critical angle prisms 
13 and 14 are arranged in the optical paths of the first and 
second reflected light rays 9a and 9b. The two critical angle 
prisms 13, 14 are respectively coupled to two bisectional 
photo-detectors. The two bisectional photo-detectors detect 
signals depending on amount of light received from the first 
and second reflected light rays which have passed through 
the two critical angle prisms 13 and 14. Two differential 
amplifiers 17 and 18 are respectively coupled to the two 
-bi-sectional photo-detectors for respectively differentiating 
the signals detected by the two bisectional photo-detectors 
15 and 16. A surruning amplifier 19 is coupled to the two 
differential amplifiers 17, 18 for adding the signals differ- 
entiated by the two differential amplifiers 17 and 18. Here, 
reference numerals 13a and 14a each designate a critical 
reflecting surface of the critical angle prisms 13 and 14, 
respectively. Reference numeral 15a, 15fc, 16a and 16b each 
designate divisional sections of the bisectional photo-detec- 
tors 15 and 16, respectively. 

Referring to FIG. 4, the reflected light ray 9 passing 
through the objective lens 4 and beam splitter 3 (after being 
reflected from the optical disk 5) is split into first and second 
reflected light rays 9a and 9b at the splitting surface 11 of 
beam splitting member 10. The second reflected light ray 9b 
travels straight to one critical angle prism 14, and the first 
reflected light ray 9a is reflected from the reflecting surface 
12 of beam splitting member 10 and then travels toward the 
other critical angle prism 13 in parallel with the second 
reflected light ray 9b. Also, the first and second reflected 
light rays 9a and 9b are reflected from the respective critical 
angle reflecting surfaces 13a and 14a of the critical angle 
prisms 13 and 14 to then reach the two photo-detectors 15 
and 16, respectively. Then, the differential amplifiers 17 and 
18 differentiate the signals detected in the divisional sections 
15a, 152?, 16a and 16b of the photo-detectors 15 and 16 
connected thereto, respectively. The summing amplifier 19 
adds and outputs the outputs of the differential amplifiers 17 
and 18. 

FIG. 'SA shows the state when the optical disk is posi- 
tioned in the focal plane of the objective lens. In this case, 
the reflected light ray 9 incident on the beam splitting 
member 10 is split into the first and second parallel reflected 
light rays 9a and 9b by the splitting surface 11, respectively. 
The first and second reflected light rays 9a and 9b are totally 
reflected from the critical angle reflecting surfaces 13a and 
14a of the two critical angle prisms 13 and 14. Therefore, as 
shown in FIG. 6A, the first and second reflected light rays 9a 
and 9b are homogeneously disposed on the divisional sec- 
tions 15a, 15&, 16a and 16b of the photo-detectors 15 and 
16. At this time, the outputs of the differential amplifiers 17 
and 18 and the output of the summing amplifier 19 are all 
zero. 

In the state as shown in FIG. 5A, if the optical axis of the 
reflected light ray 9 is tilted or shifted in the "C" direction, 
the first reflected light ray 9a is shifted in the "D" direction, 
i.e., from one splitting section 15a of the photo-detector 15 
to the other splitting section lSb. Also, the second reflected 
light ray 9b is shifted from the other splitting section 16b of 
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the photo-detector 16 to one splitting section 16a. In other 
words, the light amount received by splitting section 15a of 
photo-detector 15 is reduced and the light amount received 
by splitting section 156 of photo-detector 15 is increased 
relatively. Also, the light amount received by splitting sec- 
tion 16a of photo-detector 16 is increased and the light 
amount received by splitting section 16ib of photo-detector 
16 is decreased relatively. However, the detected signals of 
the respective divisional sections 15a, lSb t 16a and 16b 
according to the change of light amount depending on the 
relative decrease and increase are offset with each other by 
the differential amplifiers 17 and 18 and the summing 
amplifier 19. Therefore, the tilt or shift of the reflected light 
does not generate an error. 

Next, FIGS. 5B and 5C show the states of a disk being too 
far and too close, respectively, that is, out of focus. In this 
case, the reflected light ray 9 (9a and 9b) is converged or 
diverged. The first and second reflected light rays 9a and 9b 
are not reflected from a point "A" or "B" on the critical angle 
reflecting surfaces 13a and 14a of the two critical angle 
prisms 13 and 14, but is transmitted. Therefore, as shown in 
FIGS. 6B and 6C, the first and second reflected light rays 9a 
and 9b are landed in a semicircular shape in the divisional 
sections 15a, 15b, 16a and 16^ of the photo-detectors 15 and 
16. At this time, the outputs of the differential amplifiers 17 
and 18 and the output of the summing amplifier 19 are all 
negative or positive, i.e., not zero. 

Next, FIGS. 7 to 12 show various construction examples 
of the focus error detector according to the present invention 
which is provided with a composite prism for performing the 
functions as the beam splitting member and critical angle 
prism. 

FIG. 7 shows the focus error detector according to a 
second embodiment of the present invention, which includes 
a first composite prism 20A and two photo-detectors 15 and 
16. The first composite prism 20A is composed of four prism 
elements. That is, the first composite prism 20a is provided 
in combination with a beam splitting member 21 having two 
orthogonal prisms 22 and 23 joined to have a splitting 
surface 21a of the joining portion, and two critical angle 
prisms 24 and 25 attached to the respective radiation sur- 
faces of the orthogonal prisms 22 and 23 and each having 
two critical angle reflecting surfaces 24a & 2Ab and 25a & 
256. 

The incident reflected light ray 9 is split into first and 
second reflected light rays 9a and 9b at the splitting surface 
21a. The first reflected light ray 9a passes through the 
critical angle reflecting surfaces 24a and 24b of one critical 
prism 24, in turn, to then be received by photo-detector 15. 
The second reflected light ray 9b passes through the critical 
angle reflecting surfaces 25a and 25b of the other critical 
prism 25, in turn, to then be received by photo-detector 16. 

FIG. 8 shows the focus error detector according to a third 
embodiment of the present invention, which includes a 
second composite prism 20B and two photo-detectors 15 
and 16. The second composite prism 20B is also composed 
of four prism elements: an orthogonal prism 23, a beam 
splitting member 26 joined the orthogonal prism 23 to form 
a splitting surface 21a and having a parallelogram reflective 
prism 27 having a reflecting surface 27a for reflecting the 
first reflected light ray 9a reflected from the splitting surface 
21a so as to be parallel with the second reflected light ray 9fc, 
and two critical angle prisms 24 and 25. 

FIG. 9 shows the focus error detector according to a 
fourth embodiment of the present invention, which includes 
by a third composite prism BOA and two photo-detectors 15 
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and 16. The third composite prism 30A includes combina- 
tion of sequentially joined first, second and third critical 
angle prisms 31, 32 and 33 and has critical angle reflecting 
surfaces 31a, 32a and 33a, respectively provided in the 
prisms, and a splitting surface 34 formed in the joining 
portion of the second and third critical angle prisms 32 and 
33. 

Here, the incident light ray 9 is split into first and second 
reflected light rays 9a and 9b after being reflected from the 
critical angle reflecting surface 31a of the first critical angle 
prism 31 at the critical angle. The first and second reflected 
light rays 9a and 9b each are reflected from the respective 
critical angle reflecting surfaces 24a and 24b to then travel 
toward the respective photo-detectors 15 and 16. 

FIG. 10 shows the focus error detector according to a fifth 
embodiment of the present invention, which includes a 
fourth composite prism 30B. The fourth composite prism 
30B includes three prism elements configured as an orthogo- 
nal prism 35 and two critical angle prisms 36 and 37 each 
having two critical angle reflecting surfaces 36a & 36b and 
37a & 37fc. A splitting surface 34 is formed in the joining 
portion of the orthogonal prism 35 and the critical angle 
prism 37. 

FIG. 11 shows the focus error detector according to a sixth 
embodiment of the present invention, which includes a fifth 
composite prism 40 provided in combination with two 
critical angle prisms 41 and 42. Here, a splitting surface 43 
is folded in the joining portion of two critical angle prisms 
41 and 42, having critical angle reflecting surfaces 41a & 
41b and 42a & 42b each pair of which are formed in the 
respective critical angle prisms 41 and 42. 

FIG. 12 shows the focus error detector according to a 
seventh embodiment of the present invention, which 
includes by a sixth composite prism 50. The sixth composite 
prism 50 is formed by combining a beam splitting member 
51 having a polarizing beam splitting surface 52, two critical 
angle prisms 53 and 54 each having a critical angle reflecting 
surface 53a 54a, and a quarter wave plate 55 and semitrans- 
missive minor 56 sequentially interposed between the two 
critical angle prisms 53 and 54. 

The aforementioned polarizing beam splitting surface 52 
totally reflects the incident reflected light ray 9 depending on 
the polarization direction thereof but totally transmits the 
reflected light returning along the reflection path. The semi- 
transmissive mirror 56 reflects parts of the reflected light ray 
9, while the quarter wave plate 55 rotates the polarization 
direction of the parts of the reflected light ray 9 reflected 
back therefrom. Incident reflected light ray 9 is totally 
reflected from the polarizing beam splitting surface 52 to 
then be directed toward the critical angle reflecting surface 
53a of critical prism 53, quarter wave plate 55 and semi- 
transmissive mirror 56. Thus, parts of the reflected light ray 
9 through the semitransmissive mirror 56 passes through the 
critical angle reflecting surface 54a of critical prism 54 to 
then be received by photo-detector 15. The rest of the 
reflected light ray 9 reflects from semitransmissive mirror 56 
to pass through the quarter wave plate 55 and the critical 
angle reflecting surface 53a again, and thereafter, wholly 
transmits the polarizing beam splitting surface 52 to then be 
received by the other photo-detector 16. 

In the above described embodiments, finally detected 
focus error signals are substantially identical, and the respec- 
tive characteristics with respect to the shift or tilt of the 
optical axis of the reflected light due to the vibration of an 
optical disk are likewise substantially identical. 

In order to accomplish the same functions as those in the 
aforementioned embodiments, other modifications of the 
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present invention may be effected by means of some other 
type of a composite prism not shown in the drawings or by 
other optical constructions. 

Next, FIGS. 13A to 13D are graphs showing the calcu- 
lated values of the focus detecting signal for the focus error 5 
signal detected by means of the focus error detector accord- 
ing to the present invention. In the respective graphs, focus 
error signals are represented by a series of circles and the 
signals detected in the respective splitting areas of the 
photo-detectors receiving the reflected light through the 10 
critical angle prism is represented by solid lines. Also, it is 
assumed that the optical axis tilts and shifts are -2' (minutes) 
and -0.3 mm, 2' and -0.3 mm, -2' and 0.3 mm, and 2' and 
0.3 mm, in the graphs shown in FIGS. 13A to 13D, respec- 
tively. From the focus signal curves shown in these graphs, 15 
it is understood that the degree of the focus blur of the 
aforementioned objective lens is substantially zero at the 
position where the signal value is zero, irrespective of the 
optical tilt and shift. That is to say, focus error does not occur 
due to the optical axis tilt or shift. 20 

As described above, according to the present invention, 
only the focus error of the objective lens purely with respect 
to the optical disk can be detected, irrespective of the optical 
axis tilt and shift due to disk vibration or changes in the 
optical disk over time. Accordingly, optical pickup malfunc- 25 
tions are not produced, which contributes in the stable 
operation thereof and allows the recording and reproduction 
of uncorrupted data. 

What is claimed is: 

1. A focus error detector for detecting a focus error of an 30 
objective lens which focuses parallel incident light onto an 
optical disk, said focus error detector comprising: 

beam splitting means for splitting light reflected from said 
optical disk and passed through said objective lens into 
a first reflected light ray and a second reflected light 35 
ray; 

critical angle reflecting means for reflecting said first and 
second reflected light rays at respective critical angles 
thereof; 

40 

first and second bisectional photo-detectors for respec- 
tively receiving said first and second reflected light rays 
reflected by said critical angle reflecting means and for 
respectively outputting first and second signals respon- 
sive to an amount of received light; and 45 

circuit means for differentiating and adding the first and 
second signals in a direction offsetting differences in a 
quantity of light received from said optical disk light 
due to a tilt or shift of the light reflected and for 
outputting a signal representing a degree of focus error. 50 

2. The focus error detector as claimed in claim 1 further 
comprising a reflecting surface disposed between said beam 
splitting means and said critical angle reflecting means for 
reflecting one of said first and second reflected light rays in 
parallel with the other. 55 

3. The focus error detector as claimed in claim 1 wherein 
said critical angle reflecting means includes at least two 
critical angle prisms each having at least one critical angle 
reflecting surface for reflecting said first and second 
reflected light rays at respective critical angles thereof. 50 

4. A focus error detector for detecting a focus error of an 
objective lens which focuses a parallel incident light onto an 
optical disk, said focus error detector comprising: 

a composite prism member including a plurality of prisms 
so as to have a splitting surface for splitting said light 65 
reflected from said optical disk and passed through said 
objective lens into first and second reflected light rays 



and at least two critical angle surfaces for reflecting 
said first and second reflected light rays at their respec- 
tive critical angles; 

two bisectional photo-detectors for receiving said first and 
second reflected light rays respectively reflected by at 
least two critical angle reflecting surfaces and detecting 
signals depending on the amount of light received; and 

circuit means for differentiating and adding the signals 
detected by said two bisectional photo-detectors for 
offsetting differences in the light amount due to a tilt or 
shift of said reflected light and for outputting a signal 
representing a degree of the focus error. 

5. The focus error detector as claimed in claim 4 wherein 
said composite prism member includes a reflecting surface 
for reflecting said first and second reflected light rays 
reflected from said splitting surface in parallel with each 
other. 

6. The focus error detector as claimed in claim 4 wherein 
said composite prism member includes a beam splitting 
member having said splitting surface, and two critical angle 
prisms joined to said beam splitting member and having a 
pair of critical angle reflecting surfaces disposed in parallel 
with each other. 

7. The focus error detector as claimed in claim 4 wherein 
said composite prism member includes a first critical angle 
prism having a critical angle surface for reflecting said 
incident reflected light at an inclination angle, and second 
and third critical angle prisms joined with each other, 
wherein said splitting surface for splitting said reflected light 
into said first and second reflected light rays is disposed in 
me joining portion, the composite prism member including 
critical angle reflecting surfaces for reflecting said first and 
second reflected light rays at their respective critical angles. 

8. The focus error detector as claimed in claim 4 wherein 
said composite prism member includes an orthogonal prism 
coupled to two critical angle prisms having a pair of critical 
angle reflecting surfaces disposed in parallel with each other 
for respectively reflecting said first and second reflected 
light rays, wherein said splitting surface is formed in the 
joining portion between said orthogonal prism and one of 
said critical angle prisms. 

9. The focus error detector as claimed in claim 4 wherein 
said composite prism member includes two critical angle 
prisms coupled together, each critical angle prism having a 
pair of critical angle reflecting surfaces disposed in parallel 
with each other for respectively reflecting said first and 
second reflected light rays, wherein said splitting surface is 
disposed in a joining portion of said two critical angle 
prisms. 

10. A focus error detector for detecting a focus error of an 
objective lens which focuses parallel incident light onto an 
optical disk, said focus error detector comprising: 

a beam splitting member having a polarizing beam split- 
ting surface for reflecting the light reflected from said 
optical disk and passed through said objective lens in 
accordance with a polarization direction of the light and 
for transmitting all the light returning along the reflec- 
tion path therethrough; 

two critical angle prisms each having a critical angle 
reflecting surface for reflecting the light reflected in 
said polarizing beam splitting surface at each critical 
angle, respectively; 

a semitransmissive mirror for transmitting part of the 
reflected light passing through said two critical angle 
prisms and for reflecting the rest of the reflected light 
back from said mirror; 



04/07/2004, EAST Version: 1.4.1 



5,537,: 

9 

a wave plate for rotating a polarization direction of the 
light reflected back from said semitransmissive mirror; 

two bisectional photo-detectors for detecting signals 
responsive to the amount of light received by respec- 
tively receiving part of the light transmitted via said 5 
semitransmissive mirror and reflected from said critical 
angle reflecting surface of one critical angle prism and 
the rest of the light reflected from said semitransmis- 
sive mirror and passing through said critical angle 
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reflecting surface of the other angle prism and said 
polarizing beam splitting surface; and 
circuit means for differentiating and adding the signals 
detected by said two bisectional photo-detectors in a 
direction offsetting a difference in the light amount due 
to a tilt or shift of the reflected light and for outputting 
a signal representing a degree of the focus error. 

* * * * * 
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